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Q)enepam)ﬂoro TOCYHapCTBEHHOI'O aBTOHOMHOI'O

OT3LIB

Beylle! opraHusanuy — GeaepaabHOro rocyfapcTBeHHOTO aBTOHOMHOTO 00pa3oBaTeIHHOrO
YUPSXKACHUS BBICIIEr0 00pa3oBaHys
«HanuoHaIBHBIA HCCIen0BaTeNbCKuMt TOMCKHTI TOCYyIapCTBEHHBIN YHUBEPCUTET) —
Ha INCCePTAUOHHYIO paboTy Pri0ak AnuHBI AHATOIEEBHEI

«Pa3BuTrEe METOOB ¥ TEXHUKU GUIBTPALIA K CyOMMCKPETH3ANY B MMILYJILCHOM TEpareproBoi
CIICKTPOCKOIIMK Y, IPEACTABJICHHYIO Ha COMCKAHVE YIEHON CTEeIEeHN
KaHu/aTa GU3MKO-MaTeMaTHIECKHX HAYK
o crenuanbaoctd 1.3.6. OnTuka

AKTyaIbHOCTH TEMBI

Huccepranuonnas pabora Pribax A.A.

TIOCBAIICHA ~ PasBUTUIO  METOJA HMILYJICHOM  TepareploBOi  CHEKTPOCKOIHH HUTC),
OTHOCHTEIILHO HOBOTO METOAA CNEKTPOCKOIHUH, OCHOBAHHOTO Ha 3JIEKTPOMATHUTHBIX IIEPEXONHBIX
IIponeccax, TeHEPUPYEMBIX HEMTOCEKYHTHBIMH JIa3€PHBIMY HMITY IbCAMY.

Vcmonb3oBanre MeTaMaTepHAOB W METANlOBEPXHOCTEH TO3BOJISET PacIIMpUTh BO3MOXKHOCTH
J@HHOTO THIA CIIEKTPOCKONHH. MeTanoBepXHOCTH IIPENCTABISIOT CO6O0H UCKYCCTBEHHBIE CyOBOJTHOBBIE
CIPYKTYPBI, TCOMETPUS U CBOKCTBA IMAJIEKTPHYECKOTO MaTepraia KOTOPHIX HEOCPEACTBEHHO BIHSIOT
Ha UX aMmIUTATYIHBIC X (a30Bble YaCTOTHBIC XapaKTepUCTUKY. IIpy ux MOZENUPOBAHUK MOXHO 3apaHee
OIIPENENUTE HEOOXOUMBIE 3NEKTPOIMHAMIYECKUE U ONTHYCCKAE CBONCTBA, UTO OTKPBIBAET IIUPOKKE
BOSMOXXHOCTH UL NPUMEHCHHS KBA3HONTUYECKUX YCTPONCTB HA OCHOBE MeTaMaTepuaioB. IIOCKOIBKY
JUTIHE TCparcploBBIX BONH COCTABIIAET HECKONBKO COTEH MHUKpPOH, CyOBOJHOBBIE CTAHIAPTHL VIS
IIPOCKTHPOBAHMUA METAMOBEPXHOCTEH MOIYT OBITH JOCTHTHYTHI C IIOMOLIBIO CYIIECTBYIOLIMX METOJIOB
nauTorpaduy.

Msuorue cnexrpockommueckme npmnoxenns UTC me TpeOYIOT CTONH IIMPOKOTO IHANa3zOHa
9acToT. IlpumepaMu MOTYT CIy>KHTB WCCIENOBAHME MATKHX MOX B CETHETODIIEKTPUKAX C HYJIEBOU
4aCTOTOU IPH TEeMIeEpaTypaX (Ha3oBEIX IIEPEXOMOB; ONPENEICHNEe XapaKTEPUCTUK MaTepuanioB B
MUJUTIMETPOBOM AuanasoHe (120-350 I'T) u pa3paGoTka ycTpoHCTB, BKIFOYAS CHCTEMBI CBS3H HOBOTO
IOKOJICHUA, MCCIICNOBAHUE BOAHBIX DAacTBOPOB, B TOM 4YHCIE OWONOTHMYECKHX, Ta30aHATU3 U Ip.

IIPUJIOXKCHU .
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JlJ1s HU3KO9ACTOTHBIX H3MEPEHHH eTeco06PasHO HCIIONB30BATE GunpTp HIKHEX gactoT (OHY)

JUISL [IO/I2BNIEHUs HEMHQOPMAaTUBHON KOPOTKOBOIHOBON COCTABIISIONIEH CIIEKTPA, 9TO, COTIIACHO TEOpeEMeE
OTCHCTOB, IPUBOIUT K YBEIMICHUIO MIara JUCKpeTH3alud. Takum o6pa3oM, MOXHO COKPaTHTh oblee
BPEMS USMEPEHHSA MM YMCHBIIUTH IOTPEITHOCT U3MEPEHHS 32 CYET YBEIMYEHHS IOCTOSHHON BPEMEHH

MHTCIPUPOBAHHSA CHTHAIA Ha KOXIOM IIare [P¥ COXPaHEHHH OOIEro BpEMEHH H3MEPEHHS.

HApyram cmoco6oM ymyumenus xapaxtepuctik VTC sBisercs IPUMEHEHNE Y3KOIIOJIOCHOTO

II0JIOCOBOTO (bKHBTpa U peamm3anus MeTona CY6I[I/ICKpCTH3aHI/II/I.

B muccepramum Pribax A.A. pacCMaTpUBacT NPUMEHEHHE BBIMIEYIIOMSIHYTEIX METOIOB IS
HCCICAOBaHNA ONTHIECKUX U NUOSJIEKTPHYECKUX CBOUCTB CErHETORNIEKTPUIECKUX KPHUCTAIUIOB: THTAHMT

docdar xamus (KTiOPO,, KTP) u Huobar Gapus-crpormms (Sro,75Bag 2sNb,Og, SBN-75).

Crpykrypa ancceprannonnoii paborsl

Huccepranuonsas pabora Pribak A.A. cocTOHT U3 BBEJICHUS, YETHIPEX ITIaB, 3aKIIFOYEHNS, CHI/ICKa
IyOnuKanui, cIucka nuTeparypsl u3 106 HanmenoBanus, OB 06BEM JMUACCEPTALlUU COCTaBIIET 96
CTPaHHI] MaIlUHOIKUCHOTO TEKCTa, BKII0Yas 3 TabIuus! U 49 pHCYHKOB.

Bo BBemenum aBTOpoM 060CHOBAaHA aKTYaILHOCTH BHIODaHHOM TEMBI HCCIIENOBAHUS,
c)OpPMyJIMPOBAHEI IIeNb ¥ 3a/a9H, U3I0KEHA HAYIHAS HOBH3HA, 000CHOBaHa ITPAKTUYECKAS 3HAUMMOCTS
PabOTEI, IPENCTABICHE! OCHOBHEIE TTOJIOXKEHNS, BEIHOCHMEIE Ha 3aIIUTy.

B rnepsofi rmaBe aBTOpPOM Mpe/CTABIEH KpAaTKUiA 0030p pa3sBUTHSA MeTONa HMIIYJIbCHOM
TepareploBOH CHEKTPOCKONWH, OMHCAHB OCHOBHEIE MPHUHIMIEI JAHHOTO METONA ¥ €ro OCOGEHHOCTH.
Jlallee NpUBOIUTCS ONWMCAHWE CYIIECTBYIOMUX METONOB GuneTpamue uw  CcyGmECKpeTH3arum,
PacCMOTPEHEI IPUMEPEI aNHaCHHTa U CYOIUCKPETH3ANE B MMILYIIbCHOM TEPArepIoBOi CIIEKTPOCKOTIHT.

Bo BTOpo¥ riaBe ommcaH WOAXON K IPHMEHEHWIO eMKOCTHBIX UHTEPHEPEHIHOHHEBIX
MUKPOCTPYKTYp [IJ AHTHAIHACHOM (HUIBTpalud B HMIIYJILCHON TepareproBoit CIIEKTPOCKOIIHH.
HccnenoBanmucs XapakrepucTuky gethipéx ®OHU ¢ Pa3sIMYHBIME YacTOTaMU Cpe30B. B KkauecTBe
STAJIOHHEIX 0OBEKTOB aBTOPOM HCCIIEAOBAIUCE BA IPOILYCKAIOMHX TTOIOCOBEIX ¢unerpa (III1D).

B pesynbTare mokasaHa BO3MOXHOCTB COKPAILIICHHUS BPEMEHY H3MEPEHHUS CIIEKTPOMETpa 10 12 pas
TP TIOBBINICHUM TOYHOCTH M3MEPEHHMH 32 CYeT HHBEIHUPOBAHHS ONTOBPEMEHHOTO Ipeiida
HOPMHPOBOYHOI'O CHUTHAJIA.

B TpeTbe# riaBe NpeACTABIEHEI pe3yIBTATHI Pa3paboTKH y3KOIOJIOCHOIO MPOIYCKAIOMIErO
$ribTpa Ha ocHOBe sTanoHa ®abpu-Ilepo, a Takxke anpobanuu Ha MOJENBHOM 00pasiie pa3paboTaHHOro
GuIBTpa, peaTU3yIOmEro MeTo CyOaucCKpeTH3aMH.

B ueTBEpTOlf IiIaBe NpHBENEHEI PE3YIBTATHI HCCIETOBAHIS TUDJICKTPUIECKAX W ONTHYIECKUX
CBOMCTB  CETHETOIIEKTPHIECKAX KPHUCTAIOB C HCHOIb30BAHHEM UMITyJICHOM  TepareproBoi

CIICKTPOCKOIINU U p33pa6OTaHHBIX MCT&HOBerHOCTCfI.
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HoBnszna INPOBEIEHHBIX UCCIECIOBAHNN U HOJYI€HHBIX PE3yJIbTATOB

Hay4nas HoBH3Ha MUCCEpTaNOHHON PaGOTE! ONPENEIIIETCS TeM, 9TO aBTOPOM IIPETIOKEH HOBBLIN
METOJI, MO3BOJITIOMIME COKPAaTUTh BPEMs M3MEPEHH C HCIIONB30BAHHEM HMITYIHCHOTO TEParepLoBOro
CIEKTPOMETpa B  HM3KOYAaCTOTHOH 0ONAaCTH 32 CYET HCIONB30BAHHS  BBICOKOS(D(EKTHBHEIX
MHTEPOEPEHIMOHHEBIX E€MKOCTHBIX MHKPOCTPYKTYD B KAdecTBE AaHTHAIMACHEIX QUIBTPOB IpH
YBCIMMCHUM  HMHTEpBalla JIMCKPETH3alld CHCTEMBI DETHCIPAlldd  CIEeKTpoMerpa. Merton 6BIT
[IPOTECTHPOBAH IyTEM M3MCEDEHHS CIIEKTpa IPOIYCKAHMS ITAIOHHBIX OOPAa3lOB C IEHTPAILHEIME
qacTotamMu 156 I'Tm m 376 I'Tn u momocoit mpomyckamus okomo 12%. IlomygeHHbIe pe3ynbTaThI
TIOKasbIBAIOT, 9TO BPEMS H3MEPEHUS CIIEKTPOMETPa MOXKET OBITh COKpaIIeHo 10 12 pas mpu COXpaHEHUH
TOYHOCTH M3MEPEHUIH.

Pa3paboTaH y3KOMONOCHEIH KBA3HOITHYECKHTIt $ubTp Ha ocHOBe sTanmoHa Oabpu-Ilepo, KOTOpHIH
B COYETaHUH C IIOCIEHOBATEIHLHO COBMENICHHBIM IﬁHpOKOHOJIOCHBIM ITOJIOCOBBIM  IIPOITYCKAFOIIUM
GHIBTPOM, MONABISAIONMIMM PE3OHAHCHI BBICIIHX nopsankos  ®Dabpum-Ilepo. Ilpumepsr wu3MepeHwuit
TIPOIYCKaHMA Ha KPEMHUEBBIX IUIACTHHAX C KCIONB30BAHHEM DPa3pabOTaHHOTO (GHIBTpa BIIEPBBIE
SKCICPUMEHTATEHO  IMOHCTPUPYIOT ~HPUMEHHMOCT METOJA CyOAMCKDETH3alldi¥ B  MMITY/IBCHOMN
TEPareplioBoi CIIEKTPOCKOIIHH.

Uccnenosana TemmeparypHas 3aBHCHMOCTH ONTHYECKHX CBOMCTB kpuctauioB KTiOPO,
TEpareproBoi 00JacTH B AMalasOHe TeMmiepaTryp oT -192 mo +150 °C. Vamenemume TPeX TJaBHBIX
KOMIIOHEHT  IIOKa3aTe/si IPENOMIEHHA KPHCTA/UIOB OIHCHIBACTCS OGOGMIEHHBIM —ypaBHEHHEM
3empMeliepa, KOTOPOE 3aBUCSAT OT TEMIEPATyPEL. Kooddunuents: ypasrennit 3ensMeiiepa MOKa3bIBAIOT
TOYTH JIMHEHHYIO TEMIIEPAaTyPHYHO 3aBHCHMOCTb, 9TO CBUIETENECTBYET O TOM, UTO HOHHO-IIPOBOISIIHHA
MECXaHHM3M KpHCTaJlla MaJIo BIHAET Ha ONTHIECKHE CBOMCTBA B TEpareproBOM JHANa30He.

BriepBele ¢ BRICOKOM TOYHOCTHIO HCCIEHOBAHA KOMIUICKCHAS JTUDJICKTPUYECKas MPOHUIIAEMOCTh
MOHOKPHCTaIIOB Sto,61Bag 30Nb,O¢ B TeparepnoBoit o61acty B nuamazose TeMIiepatyp +25 - +200 °C.

Crenens 060cHOBaHHOCTH

PaGota Pr1bax A. A. 061amaeT BEICOKOH CTEIEHEIO JOCTOBEPHOCTH IIOJIyYEHHBIX U U3JIOXKEHHBIX B
AUCCEPTAMOHHOA PaboTe Pe3yIbTaTOB M BHIBOLOB, MO3BOJIOMMX KCIONB30BATH NAHHEIE METOJIBI B
JAJPHEUIINX ~ MCCICHOBAHUAX B  WMIYJIBCHON  TeparepLoBOi CHEKTPOCKOIIMH.  Pe3ysbTaTsl
AUCCEPTAHOHHOA paboTsl Pribak A. A. IEMOHCTPHDYOT BOCIPOM3BOIAMOCTD 9KCIIEPHUMEHTANBHEIX U
PacueTHBIX JaHHBIX. B nmccepTamui BBINONHEH CPaBHUTEBHEIN - aHATH3 IIOJTyYEHHBIX PE3YNIHTATOB C
pesynpTatamMu paboT APYIMX aBTOPOB, M HX COOTBETCTBHE TAKOKE IIONTBEPKIAET BBICOKYIO CTEIIEHB
JIOCTOBEPHOCTH.

Pe3ynbrars! nuccepTanuoHHON paboTH ampoGUPOBAHEL Ha Hay9IHBIX KOHQEPEHIUSIX MEPOIPHATUSL
BCECPOCCUHCKOTO M MEXIyHAPOMHOTO ypPOBHS. OCHOBHEIE DE3yJILTATEL JUCCEPTallMOHHON paboTI
OmyOJIMKOBAHEI B 23 HAayYHBIX paboTaX, B TOM UYHCIE B 3 CTAThSX B XKypHaJax, BKIIOYeHHbIX B [lepeuens
PCLCHMPYEMBIX HAY9IHBIX M3JAHWH, B KOTOPHIX NOJDKHBI OBITH OIyOIIMKOBAHEI OCHOBHbBIE HAyYHEIE

PE3YIBTATHI I[HCCCpTaIII/Iﬁ Ha COHCKaHUE yquOﬁ CTCIICHH KaHIuJaTra HayK, Ha COHCKaHHE yquoﬁ
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CTEIICHH JOKTOpa HayK M PEleH3UpYeMBIX 0azaMu JaHHBIX Scopus u WoS, monydeHo 2 CBUAETENHCTBA O

Hoy-Xay.

3HAYNMOCTD MOJIyEeHHBIX B IHCCEPTALNME Pe3yIbTATOB NIl HAYKHA H IPAKTHKH

IIpakTuyeckas 3HAYAMOCTH pPE3YyNbTATOB ONPENEIICTCS BO3MOXHOCTBEO HCIIOIB30BAHUS
Pa3pabOTaHHBIX METONIOB U MOAXOMOB UL HMILYJIECHO TeparepIoBOM CIEKTPOCKIIAH.

PazpaboTaHHEIN MeTON MOXET GBLIb aNanTHPOBAH I IIMPOKOTO KDPYTa 3aHad, CBA3AHHBIX C
HCCTICOBAHUAMY CBOHCTB PA3/IMYHBIX MATEPHATIOB M CTPYKTYP, YTO IIOATBEPKIACTCS HCIOIb30BAHUEM
IpeMUIOKCHHOr0  METOJa B  pe3ynpTarax WHCCIENOBaHME 1o rpaHTy Poccumiickoro  ¢onzma
yHnamenTanbHEIX HccnemoBaHmit Ne 20-32-90137 «Pazpabotka METaMaTepUaliOB U Pa3BUTHE Ha HX

OCHOBEC METOIOB HMHynECHOfI TeparepIJ,OBoﬁ CIICKTPOCKOIIHH OMOIOTHYECKIX KUIKOCTEI .

CooTsercrBHE aBTOpedepaTa AUCCEPTANUOHHOI paboTe
ABTOpe(EepaT yHOBIETBOPSET IPEABSBIAEMBIM TPEOOBAHMSIM X IMOIHOCTHIO COOTBETCTBYET
JHCCEPTAlMOHHOE  pabore. ABropedepaT B IONHOM 00BeMe OTpaXkaeT pe3yJIbTATHl 1
chopMyTHpOBaHHEIE BEIBOMEI JUCCEPTAIIHL.
3ameuanus x pabore
Ilo nuccepramuy ecTh HECKOIBLKO 3aMEeYaHM:
1. B I'maee 1 mpu omucaHWH TEOPEMEI OTCYETOB CIIEIOBAIO OBl H0GABHTE HH(DOPMAIHIO O TOM,
KaK 9Ta TeOopeMa CBs3aHa C WMIIYJbCHOM TepareploBoif CHEKTPOCKONHEH, Kak OHa
BBITIOJTHACTCS ¥ YTO IIPOUCXOAUT IIPY €€ HapYIICHHH.
2. Monemuposarve ¢uapTpa ®abpu-Ilepo MPOBOIMIOCH TOMBKO IS ILIOCKON BOJIHBI, YTO HE
BCEI/la COOTBETCTBYET 3KCIEPHUMEHTAIBHEIM YCIOBHSIM.
3. Ilpu sKcnepUMEHTATFHBIX H3MEPCHHSIX KPEMHHEBOH IUTACTHHKH HY YKa3aH CTATHCTHIECKYIH
KPUTEPHUH JUL OIHCAHYS CPABHEHHS M3MEPEHHUH C IPIMEHEHHEM METO/A CYOTICKPETH3AIIMIL.
4. HMmynecHas Tepareprosast CIIEKTPOCKOIHS MO3BONSET PETHCTPUPOBATH aMIUIATYy U dasy, B
AUCCEPTAllMM B OCHOBHOM HCIIOJNB30BAIMCH TONBKO AaMIUIATYAHBIE XapaKTEPUCTUKH.
W3mepenne Ga3oBBIX XapaKTEPUCTHK MOTIJIO ObI JOIIOIHUTE UCCIIENOBAHNS.
B memom, muccepramms odopmieHa aKKypaTHO M CHaGKeHa HEOOXOMMMBIMH DUCYHKAMH ¥
Tabminamu. KomraecTBo oevarox u rpaMMaTHYecKUX OMUGOK HE3HAUUTETHHOE.
3aKiil04eHne 0 COOTBETCTBHHE paboTnl TpeGoBanmsam BAK
BsickasanHble 3aMeuaHns He CHIDKAIOT LIEHHOCTH, HAYIHOH ¥ MPAKTHYECKON 3HAIMMOCTH paboTrI
B OOIIeH MONOXUTENBHON OLEHKH nuccepramuy. Jluccepranus Peibak A. A. SBISeTCS 3aKOHYCHHON
Hay9JHO-KBAIH(UKAMOHHON paboToH, B KOTOPOI M3IOKEHE HOBBIE HAYYHO OGOCHOBAHHEIE METONBI 1
MOIXOMb! QHIIBTPALMK U CYOIUCKPETH3AIME UL Pa3BATHS HMITYJIECHOM TepareproBoi CIIEKTPOCKOIINH.
PaboTsI aBTOpa Omy0/IMKOBAHE B yCTAHOBJICHHbBIE CPOKA U B IIONHOM Mepe OTPaXAOT OCHOBHEIE
PE3yIbTaThl AUCCepTaluy. Jluccepranus BEIIONHEHA Ha aKTYaJIbHYIO TEMY, OTBEYaeT TpeOOBaHMSM II. 9—

11, 13, 14 ne#tcteyromero «IIo0OXEHHs O IPUCYXKACHAN yIEHBIX CTETIEHel», a ee aBTop, Pribak Anuna
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AHaTOJIBCBHa, 3aCJIy’)KUBACT MPUCYKICHUS yquOfI CTCIICHU KaHauIara (i)I/ISI/IKO-MaTeMaTI/IT-ICCKI/IX HayK

1o creunansHocTy 1.3.6. OnTuka.

Jluccepranus, OT3BIB 3aciymansl, 06Cy KIEHE 1 OZOOPEHBI Ha COBMECTHOM ceMuHape Kadeapsl
ONTHKM X CIEKTPOCKONHMY (U3UYECKOro (akyisTeTa W 1aboparopuu JIa3epPHOTO MOJEKYJIIPHOIO
VIMIJDKMHTA M MAIITHHOTO 00y4eHns helepaIbHOro Tocy1apeTBEHHOTO aBTOHOMHEOLO 00pa3oBaTEILHOIO

YYIPEXIEHNs BBICIIEro 00pa3oBanust «HauoHAIBHEI necIenoBaTenbekuii ToMCKIi roCy IapCTBEHHBIIM

yHHUBEpCHTET» (IpoTOKOT Nel oT «15% centsbps 2023 r.).

OT3BIB IOATOTOBHUII:

3aMeCTHTENb IPOPEKTOPA TI0 HAYUHOMN

Y THHOBAaIIMOHHOM eSTeIBHOCTH,

npodeccop kadenaps! obmeit u

9KCIIEPUMEHTANBHON (UMK,

3aBEyIOMUiT TabOPATOPHH . Ta3ePHOT0 MOJIEKYIAPHOTO
HMUJDKAHTA M MAIIEHHOTO 00YYeHns

HanmoHaIsHOro HCCIe[0BaTEILCKOTO

Tomcxkoro rocynapcrBeHHOr0 yHEBEpCHTETS,

JOKTOD QHU3NKO-MaTeMaTHUIECKAX HAyK

(01.04.05 — Orrruka),

mpodeccop

Kucrenes IOpuit Bragumuposuy

DenepanbHOE rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKIECHNE BEICILIETO obpazoBanus
«HanmoHaIbHbIA HccnenoBaTerbeKmit ToMCKmit TFOCYy IapCTBCHHEIA YHUBEPCUTETY,
634050, r. Tomck, np. JleruHa, 36; (3822) 52-98-52; rector@tsu.ru; www.tsu.ru.



